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anqMHbI AblxaTEHbHOﬁ HEeAOCTaTOYHOCTU NPU Nopa*KeHn"
roroBsHoOro mos3ra

CneunduyHbie ana nopaxkeHma LUHC HecneuudunuHbie gna nopaxkeHna LUIHC
HenporeHHbIN OTEK NIerknx MHeBMOHMUA
YrHeTeHue pecnupaTopHOro Apaimsa opac/onn

CeppaeyHana HeA0CTaTOYHOCTb

Cnaboctb AbixaTeNnbHOU MYCKYNaTYpbl



HeporeHHbIN OTEK NIerKnx

HelporeHHbIX OTEK NIErKUX - 3TO OCTPOE NOBbILLIEHUE
UHTEPCTULMNANbHOIO U/Mnn anbBeoNAPHOro coaep:KaHma Boabl
B IerKux Bcneacreue nospexaeHua LHC npu otcytctBumn
cepaevyHoun HepgoctatouHocTn, OPAC nnm rmnepsonemmm.
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Fii 5. Cranges in alveolr-arterial orygen differcnce (AaDO),) and extravascular lung water (EYLW) io the acute and chronic stages in
Jtuup | The valucs of AaDO, and EVLW in the acuse uage were ugnificantly higher Gran those in the chronic stage.

Touho Neurosurgery 1989;25:762-8



Rogers FB, Shakford SR, Trevisani GT, Davis JW,
Mackersie RG, Hoyvt DB (1995) Neurogenic pulmonary
e¢dema in fatal and non-fatal head injuries. J Trauma 39:
860-866

This study was ¢ ‘ et set and the
incidence<Ql neurogenic pulmonary edema (NPE
severe HI in a large autopsy-databasc~THhcre was a sig-

nificant elevation in lung weights in patients who died
at the scene of the accident or within 96 h of HI com-
pared to patients who died from non central nervous
system 1injuries. No other organs had an increase in
weight. The incidence of cases of NPE 1n 1solated HI
who died at the scene was 32%, and 50% 1n patients
who died within 96 h.




OTeK nerkmx npu Nopa*keHmnm ro10BHOro Mo3ra

BapuaHT oTeKa nerkux MexaHusm
KapanoreHHbin MmapocTaTMyecKunit
OPAC KanunnapHaa yteuka

HeliporeHHbIN 299



MmapocTtatnyeckum oTeK UAU KanunnapHana yteyka?

Plasma Protein (g/dl)
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Hydrostatic Acute Lung Injury




Evidence for a Hydrostatic Mechanism
in Human Neurogenic Pulmonary
Edema*

Wade 5. Smith, MD, PhD; and Michael A. f'.-fm‘ihf.ry__ MD
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MEXAHU3MbI MOBPERAOEHWUA NIETKNX TTPU TPABME TOJIOBHOIO

BRAIN INJURY

Secondary insults

MMapocTaTnueckum NUANAPHAA YTeuKa
FIRST HIT

Catecholamine storm / \ Cerebral afll systemic
“Blast injury theory™ inflammatd i reaction
y 4 o

Increased pulmonary nereased lung ‘/M."gra:r."m of neutrophils and activated Ultra srm\b

vascular hydrostatic capillary permeability macmphages in aveolar spaces type Nl pneumocytes
pressuUre i ]

SECOND HIT

high tidal velume fo confrol PaC'O, inadeguate PEEP to correct low Pa(Q, /

ALI/VILI




M’MapocTaTuyeckmii MexaHusm

Octpoe nospexkaeHme mosra

|

CvMnNaTUKOTOHUA

|

KatexonamuHoBblit Kpus

|

Nunacrtonnueckas KoHcTpukuusa
anchyHKuma JIero4YHbIX BeH

L J
Y

M’MapocTaTtMyecknii oTeKk Nerkux

Stevens RD et al. J.Neurol Sci 200:261 : 143-156



Heobxoammbim ycnoBnem gna BOSHUKHOBEHUSA
HEMPOreHHOro OTeKa NIerkKnxX ABNAAETCA COXPaHHOCTb
WHHepBauun nerkoro!!!

Surgery. 1981 May;89(5):617-21. Effect of lung denervation on
development of pulmonary edema.
Gauer SE, Peterson BT, Kuenzig M, Hyde RW, Schwartz Sl



MMMyH HO-BOCNAaUTENIbHbIA MEXaHN3M

Octpoe nospexkaeHme mosra

|

JloKanbHbIN BbIBPOC meguatopos
BOCMa/IeHUA

A 4

[eHepanusauua BocnanuTesIbHOro oTeeTa

A 4

SIRS

A 4

MoBbieHne NPOHMULLAEMOCTU NEeroUYHbIX
Kanuanapos

|

OTeK nerkmx



Mo3r — UCTOYHUK nposocnaJjintesbHbiX ULUTOKUHOB
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B Aptepua BSflpemMHas BeHa

McKeating et al. Br J Anaesth 1997; 78: 520-3



Brain trauma is associated with lung inflammation
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Kalostra et al. L Cerebral Blood Flow Metab. 2007;27:963-74



MEXAHU3MbI MOBPERAOEHWUA NIETKNX TTPU TPABME TOJIOBHOIO

BRAIN INJURY

Secondary insults

. HLxx KanunnnapHaa yteuka
MmppocTaTnueckmnmn FIRST HIT

Catecholamine storm / \{.'crrhr-.ll- | systemic
“Blast injury theory™ inflammar reaction

reased J'-'-'-'-f-ﬁ'?’-'mﬁg".l-" Increased lung ‘@mﬁm of neutrophils and activated [Mtrastructural damage of
vascular hydrostatic pillary permeabiliy macrophages in alveolar spaces type Il pneumocytes
pressure . -, j/

;m;lh tidal volume to contral PaCO inadequate PEEP to correct low Pa(Q

ALI/VILI




Massive brain injury enhances lung damage in an isolated lung
model of ventilator-induced lung injury®

Josefina Lopez-Aguilar, PhD; Ana Villagra, MD; Francesca Bemabé, MD; Gaston Murias, MD;
Enrique Piacentini, MD; Jordi Real, PhD; Pilar Fernandez-Segoviano, MD, PhD; Pablo V. Romero, MD, PhD;

John R. Hotchkiss, MD; Liuis Blanch, MD, PhD
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Histologic Score

PEEP=0
TV=10ml/kg

Crit Care Med 2005 Vol. 33, No. 5




PekoMeHITalinm 1o BeOeHUIO
ALIMIEHTOB C TsDKE/IOU

YeperrHO-MO3r0OBOV TPaBMON
3-e U3naHume

CosmecmHuiil npoexm

Brain Trauma Foundation

YNyulueHme WCXOf0B 3360NEBaHNA Y NALMEHTOR C YepENHO-MO3rOBOM TPABMOi N0 BCeMy MIpY
u
American Association of Neurological Surgeons
(Amepuxanckoii accoyuauuu Hetipoxupypzos — AANS),
Congress of Neurological Surgeons (Konepecca Hetipoxupypzos — CNS),

coemecmHoti cekuuu no Hetipompaseme u peanumamonozuu AANS/CNS




Uenn UBJT1 npn HMT

1. OKcureHauma: Sa02>90%, Pa02>60mmHg

2. KoHTponb BH: runepBeHTUAALNA NpU
BHYTpUYEpEenHOU rmnepTeH3nm



MBJ1 npu BHYTpUYEpEeNnHOU runepTeH3nmn n oCTPOM
NnoBpeXaeHUN Nerknux

PEEP

TV

Husknmn

YnyduweHue
BEHO3HOro OTTOKaA

BbicOKUM
ObecneyeHue
YMEPEHHOM
rMNepBEHTUANLUN

Bbicoknu
KoHuenumna
OTKPbITbIX JIETKUX

Hun3Kkum
MpepoTBpaLLeHne
H6apoTpaBmbl



BanaHne PEEP Ha BH/

— T

[emoQMHaAMMKa [a3bl KPOBW
-BEHO3HbIN OTTOK



daKTOpPbI ONpeaensatolme BANAHMNE
PEEP Ha BY/

-ypoBeHb BY/1

-KOMMNAUHC Nerkmnx
-peKpyTabenbHOCTb NEerkmnx
-BOZIEMUNYECKUM CTATYC



Mopaenb CTapaumHra ansa uepebpaibHOro KPOBOTOKA

p0>PCv > e >Pgs




Effects of varying levels of positive end-expiratory pressure on intracranial pressure and cerebral perfusion
pressure

McGuire, Glenn MD; Crossley, David FRCA; Richards, Jonathan FRCA; Wong, David MD

PEEP PEEP

(cm MAP ICP CPP (cm MAP ICP CPP
H,O0) (mm Hg) (mm Hg) (mm Hg) | H,O) (mm Hg) (mm Hg}) (mm Hg)
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Critical Care Medicine Volume 25(6), June 1997, pp 1059-1062



Effects of PEEP on the Intracranial System of Patients With
Head Injury and Subarachnoid Hemorrhage: The Role of
Respiratory System Compliance

Anselmo Caricato, MD, Giorgio Conti, MD, Francesco Della Corte, MD, Aldo Mancino, MD,
Federico Santilli, MD, Claudio Sandroni, MD, Rodolfo Proietti, MD, and Massimo Antonelli, MD




Iniensive Care Med (2005) 31:373-379
DOT 101007001 34-004-2491-2 ORIGINAL

Luciana Mascia Cerebro-pulmonary interactions
y 60nb|-|b|x ¢ YMT v OPAC ysennuerune PEEP,
npusoAasLlee K peKpyTMeHTY anbBeo, Bbi3blBaeT
cHuXeHue PaCO2 n BYA. B Tex chyyasax Koraa
yeBennuyeHue PEEP npusoaut kK runepuHdaauuu
npoucxoaut Hapactanue PaCO2 n B4 4.




Effects of positive end-expiratory pressure on regional cerebral
blood flow, intracranial pressure, and brain tissue oxygenation®

Elke Muench, MD; Christian Bauhuf, MD; Harry Roth, MD; Peter Horn, MD; Marc Phillips, MD:
Natali Marquetant, MD; Michael Quintel, MD; Peter Vajkoczy, MD

[loBbiweHne PEEP He
BAuAeT Ha BY/], HO
BbI3blBaeT CHUXeHue LIMNA n
uepebpanbHon nepdy3nm
3a cyeT cHuXeHuna CAL

i
M ik HE

Figure 1. Effects of positive end-expiratory pres-
sure (FPEEP) on intracranial pressure (fCP). brain
tissue oxygen tension (Pfio.), and regional cere-
bral blood flow (rfCBF) in healthy pigs. Data are

E\L["]'E'E-SE'I'.} as mean values = sD.
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High tidal volume is associated with the development of acute lung injury after severe brain injury: An international observational
study *.

Mascia, Luciana; MD, PhD; Zavala, Elisabeth; Bosma, Karen; Pasero, Daniela; Decaroli, Daniela; Andrews, Peter; Isnardi, Donatella;
Davi, Alessandra; Arguis, Maria; Berardino, Maurizio; Ducati, Alessandro

Critical Care Medicine. 35(8):1815-1820, August 2007.
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Variable p Value (Odds Ratio 95% ClI

Mean VI/PBW 008 5.45 1.54-19.24
RR 013 1.80 1.13-2.86
Pao,/Fi0, 004 (.98 0.98-0.99

Cl, confidence interval; V1I/IBW, tidal volume per ideal body weight; RR, respiratory rate. The OR
for VI/PBW is per unit increase.




YMT n OPAC/ONN

MV =RR x TV co,

MV = 1PRRx I TV 35-40 mmHg
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